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[#fFff#©«5B] 

*»oiMEIMtW^^ t ¥tT tclEtt $ it/Oft 

mail. 

m. t -t&mtm. i m©«f«i&. 

b b 1-5ft*S l 

5 1 SKb#J#* & bubE* 9 v V ©aUiflSfciBoT 
*nE»{bai#* &«rEIMbS!#*«l&i*&tf LT««&i- 



(2) #Hi¥6- 1 8 8 0 0 8 

2 

mast snfcm»Kfi«:*ri-sfi«ws:a*aJBL*:^ 

20 [Hf *5 1 3 ] ± i: L.T«mS £ &<b#J 

«*sJ:Vw*i,e>ll«ifcS5«fSixfc«MrJia»6>45iB 

IMS <0 , BuE*|H]Jt5i^SJ±if{b^^^ lts: 

b 4 o , mmrn 2 ©*KiR¥att Mte^ 1 vim. 

^WtZV^im&l&ti&KtttZZbKWLfeZtiX^ 

KifsGLx^&zk&mkt-tziiffimitL 
umm 1 5 1 mmm t iNmini^ 

{i^Tv^5 r b zftmb-tzmmmo 
[0001] 

i%m<D&.m#m] mm #tc/j^b(c 
[0002] 

50 aun»«ft % m^mmnmmnmm, T;^v^.mmm 



(3) 
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[ooo3] $E£»4fc LT^y-A^ffl^fc^v 
-^^«*^Ji bxiftB^i-st, ^^/-^r-i-m 10 

a^mm^-mc'Mbti^o -©«?&-?&, umbfi 
tut, m&tftsy ? s-^tmrnKt-hzmz-tift 

j^^xa©^^ m.fcnmmmimjim*? 20 

[0 0 0 4] LT, OA& * 

WM t * (c/J^ffc £ *v £ b t #- * ass* s ft 

«JfiS:»*aA'^OA««4St-Cf±, Sft©Sli^^T 

[0005] rci?WI©-ooi*It LT, ± 
«*iiS/hS^OAaM»^©/h»»»©f^ft^ffi«>-c«-?iJ 50 



6- 1 8 8 0 0 8 

4 

[0 0 0 6] jft$HKfeH:, ttfcftU: LTS«i5«EiT?# 

OA«S*©iB*«**«/hSv^»±v^» #*© 
J: ®M©/h 

ft^jKsaffl ©m^nrnr- 1 5. - © i 5 */j^siit 

[0007] $ £> i) ^tt^&«fr*>$jfk£&&£ 
*&{c*3v^Ttt, X >y 7 X'nmiz&i&ztifrtf 

>*/u«raLT#«ftfci*A£ii5. **© 

/UT-Ji, aff 2mm£jgx5J:5&^£©^ff2j&£ft 
s„ rorilt > y -/i^^m*© J: 5 

mmx&, ±j& Ltc 9 >&mMnmmm t na* 9 . * 

M«m *J £ tWftH-S KWfK Xh 5 x. rfttife t m&K 

^*«»i:i-5»&J:0Sbt*t4«[i<c5. -© 

^iHUiitffcfelc, #*^^u©«?l!m£*:#< 

ya^t < rtb4T'©a^©MST*fi/M^t« 

# Jfc 1^ t ^ 5 KHjJS h 5 „ 
[0 008] ±5£Lfc i 5 ftjftfcJt* /J^k^©» 

SWffl Lfcttft«S«.«}l!l (#MBg59-66066^S#BS) » 

Wi&ztix^z. zofcftmftw&tt* »t, 
©m>feT'fc5„ r©«^T-(±, mwtmM*TUK.iSLVi 
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b * * v t ES t offl mBtRS Srtfctt 1tM& t ft o T ^ 
[0009] ±ELfc«#«Ms|-««i»±» %«*-e*fr* 

SSasjfcfcfeijVC^S. ±E4*«te£fteftT 
S5fc*i*jfi«*«>IBt|«IB^5T?, a»o*Bi:|K<0%» 

im«ft b-f » «i£#«*ifc:ft 5 9 T?ft < , 
fcWtttfc-CHjrcfcS 1 v> 5 $ & ma 5 ft 

'>ft < 1 1 ^ * y * J£Si©i*fldWi§»#fc* JyFM 

[ooio] sfcffittgfttt. iiufcipi^ T«d» 

Jt5«»** < ft o xm^Wft o * Sr^-f 3 £ ^ 5 

40 

[0 0 11] -# s W6©»»E>«rjfcBLTH:, ft*© 

5 0 0 0~ 1 0 0 0 0cm 2 T\ ^nSrSBpp^<D^te^J: 
<ftSJ:5t»ftf ! t»'tSfci!)»cii x 5~3 oton 

it#a 5 mmx-« ft itn « ft & ft 



#i¥6-l 8 8 0 0 8 
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Sri5? t-t-5*fl.«*lcttaSft^. 
[0 0 12] tt*©»1s|.ejgi©^^AS:fl»tK: 
1"5SH©-o£ UT«i*ffiT?RJS±riM*i: LT±j£ 

[0 0 13] /<— 7^*0*— 
(|gjp B p£ :Nafion:Du Ponttt» ft£*©^o 

it&ft&u 0 or) Tfm&rafca, /h 

ff^Slffl©*^ LTffl#T'# 5*5. w ©J; 5 ft 1 0 0 

[0014] a*©«»«*-Ctt, «***©«i5^ffi 
4j**©l3iRSrfTo-CV^ D B 4 2 tfl6*©»fl.«fi© 

wra**-*-. 

[0015] 1-ftfr *>H 4 2 m^i-i 5 fc, **MKl!L# 
^b8 3t, tfl)RJt«llC3WB»ttl^ K 8 4 *rK« 

T-8 2fcTfx«V\ 4feri6*«:^A/fc*ffifttt3Sft#W^ 
^ h8 4rtfcj*fe*l,» i©ffift#ffl^ h8 4(Drt^ffi 

8 5fc|SUlJlS*t % HttSfta$ftUP8 7^iio 

[0 0 16] ±E©i5ft4**«>@JR*ftS:, 
^3i5ft/J^©^m?&miiffl-r3i:, /D7-Sfl: 
©SZft**^»yoT-©ft:8[*ii»T?#ft<ft»). iSV^ 
*«SM«-*YhS-e*S r t ft if ©«Bf**fc*b-C L4 

fiS<ftbftv\ 

[0 0 17] Lfc*So-C/]^©«5^««iSr*ai-5*:* 
fc«, #9Jft»*^*/^-S:fflV^Srtft<, ttft 

[0 0 18] *»«»©*>^7-A*rflHfti-sa] 

[0019] 043 mi) y^MB^HjfeS-^J t LXZ<D 



(5) #§8¥6-l 8 8 0 0 8 

7 8 

mi±£5S&LTw£o znm&tv *mm&w&\ziBL [0025]-*, ttj©t8t*}^Tii*o4i«a«fi 

tft»Siifci8»tt< fMMdWfc ttwgai^ Hfc [0 0 2 6] ;i©#&R**iri-S*UC«lftLfc** 

jtf^8B»tt-et5KftBEti**i:4v^J:5fc*)5a«© 10 [0 0 2 7] i!ui£©*n<, ttft©*MW-**afcfffc3fe 
*£8Ms|.fc-r63§£-<fc9 £ e>K*#ftffi£ft5„ 

[0 0 2 0] r©j:5fctt*©«3ft®«»«»-ew:» - [0 0 2B1H2 8I:, 2fl©»«fflfc«ltVK:*' i *» 

-e*> »«*ltJi J: tWMfc«««>RiS««t33 Jt 9, 2o©fit»s 5HJ-K5 7KtoTM»fci 

fc Sti&i LTttUB1-a«1i«fcv*L*' < i'-***< 20 7 b3W«ft;«l«PIStt, »9^oTVn5. 

*£< Lfct LTfcw©«i^ii&v^i&*iILT[50S &tf£fi£4&©#Wtt. SS«*»fcfc-o©2H*&tT5 

[0 0 2 1] Z<D£ot£Ztt>>tb. **©Sma5T-fe5 T^6, 

s#sci t vmm& a xm<mm<o&&mm& <t t*** [0029] r ©*& % -o©3&«»©*MWi 3 7 a 
#»*©£©3#«fc-ct5£tt'h3<«>*-* £©»«*©i*fc»*3 s a tpte©Mi3 7 

■ffcfc>t>**'<fc*'<Ts *©«»"<? 8 a fcft<tiME3 8 b i:©Bltf,BWIt«tt©4ail*«^ 

©*£fcttfc»©jeW»fc#U lo©SW*»bRJ5* 30 [00 30] r©fc#Wfi*»*iB^*9, «»«K5 

r©i9ft%Xl*«-rTt#|iBg6 3-1 4 1 2 6 5. 
6 #§SBg 6 3-1 4 1 2 7 0 if KM* [00 3 1] LMSot, ±IE©*D < , S^©|g«^?: 

[0 0 2 2] L*»LW«fer©±5 4«*«>«M4«b-C «lffllBt*iBfci-5Mfcio-c, «m«ft©/h»fl5*r 

[0 0 2 3] ilS©m^ttWittfi?RJf/^©mfi?K ©SWiiSttTUL4 5fcft, r©J:5ft«ffa*&e 

fc*t*»i-ss^*wc**itJii'K:^six**i: [oo3 2]-*. 6&&i L 

[0 0 2 4] «t»T-*>, mi3$©^<— — UW-ithZo WttT#^^ffflt5^- OAS 

:Nafion Du Pont*±K) fti*©^n h> ttV**., #*©&££%*£ 

*«fc*Willo*»*^ab» /J«Sffl©^«m©^i:L-Cf±, Efll 
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[o o 3 3] «fW»H-©«t>-et>» *9J—^ 

fcfcfcbi-fc*, IIJ8±»*ftl«MjftJ:4o"0*5. 
[0 0 3 4] *<&fcfcimSttKfch,fc««ltt*#ftff 10 

smti 3 & *> 3 . 
[ 0 0 3 5 ] ±M Lfci o -|fc«&tt*S©»PMt 

[0 0 3 6] 

"Hit Lfc^f4®?l!l£il{£-f 3 r £ KlfcS. 
[0 0 3 7] a#J©|§2li, i^ta©a^C#oTt 

[0 0 3 8] 

©BW*&J*r3fc*fc:?Tfr;Jx;fc IWiDllT 



#§8¥6- 1 8 8 0 0 8 
10 

[0039] %2(D®mmL\-t. tmm. wombs z 
Tfmmmiz&ft s ftfc ms & ff-r s e«» 

[0040] 3 e>^, ^3 ©^^Sjfeft, tt&fc ir{b 

mmnMK&^x, ^- ? <Dmw.mtmm t m 
i-3®^> mmtitmxx&mmijfaKmi-mmtfx 

ft\zmW.£tl1t'Pte< th locoBlcSoT, StTEiMk 
©»£n t J: 5 **Ir1 ^JR#«W*AK«r 

i 5 « * b tz Z t Z #m t L T ^ 3 o 
[0 0 4 1] 4fc$t>li, «4©«fim?liltt. ^ffi, 

©«jiain«Bo-cais*i*a^a-t- «t ? m&. Litm&mm 



(7) 

11 

i£B£^ ^oMlB®Kt^#*©^t¥'<T^IBff£ 

ttfl'>?i<fct. lOCDffl^ffioT, Bul£^{b£ l J#*©Sit 

So 

[oo42i sfc^^^, ms nmrmm*. m$w. io 

^c*5^^T, HuiaSHb^K. miia&{b#J#*&£i:;£i*] 
ffl#;i©»;hfc¥ffKiE*£;fcfc'>*< fcfc io©B£ 

[0 0 4 3] fefc, £ 6 oftfMlfefi. «*Hi» 
[0044] #«H©#±©*i5Hii6K:35v*Ttt, *T 

5. tt#*»iltAIS«r. Sfc{b8J#*©*h<£¥tT 

ksb s *Lfc * * * * as tfc o t > mm\ a * ® * 

[0 0 4 5] *Hfl5*2©BW-Cfc5***0#m*ft 
©&S£ftfc»*MKl!lHU TR©****"*"* *>©-?*> 

So 

[0 0 4 6] bp*), »tih mitmmtRxfztibo 



#BB¥6 - 1 8 8 0 0 8 
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[0047] m*.t£* *9 ; -/umofcftmmm^it 

f»t5. 

[00 4 8] J 9 J -^©WUfWftfi^, 

[0049]ffW (7;-K) : CH, OH + H: O 
-» CO2 +6 H. +6 e 
mUMfe K) : 3/20* +6 H* +6 e -» 

3 H2 O 

±St£? : CH> OH+ 3/20 2 -* COi +2 H2 O 
[0 0 5 0] /h«««ffl©«»S:SStft.*&. 

[0051] ^(Dtt\z.iFMmm\z&vz>, mmmn 

©f^ffl-eiMfcSfBf-4 tfc**^"*"*- S fet*oH 

[0052] **w»4, mz&itnmx$L$Lirzfcft®. 
w-x-hzug., -tttt>hib 1 0 o < c^T©iaST-^ft-r 

[00 5 3] ^idjaS* 5 ^ 1 0 oTCWTrojafcMtifei: b 
Tf4. 7;^!)IWt?fe> 4#»*51te*ffTfc*5»t5 

7 J — Yt1o y— K©Ri&««©«'&*te-it*^ 
-efi^o h^m*tt©@^i^^iil^^ffl^LT^-5 

[0 0 5 4] tfc, »S«Jfe©/J^ftSr**Lfc*g-» 
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[0 0 5 5] #R<OBW<0*3-?fc5e«ttlB<0«En 

«ic<7>igfi»K?ij 

Tktttl «r£ £ L T ^ -5 r. t S: # ft £ -T 5 1> © T* fe 5 . 

[0 0 5 6] i-^c^*,, si±<Dm&w&\z&\>*x\z, e 

[oo57] w±ro.j: 9 5 mmwm \± a & 

«*tt« v * L&*&*7f;i-tz)b-%(Dmmmmmftx± 

t«*T?#5tt*t«oi:*fi, ftttLfc*ftttflFft>f< 

[oo5 8] lwot, ^<DmM%.mzm^tz&mm 

[0 0 5 9] **Wfc«*»*ttt>L<f±«*teftKi: 

As**, ->u^t kd^/k £j£gfi® « 

[0 0 6 0] ®fi¥SCiLTJi, g#ffift?«ffilt 

nmitk urn, 7-d h>mw&m#mfH-nmKk l 

£ : Nafion( 3fcBDu Pont |±S) * /P* ^l" 5 

[0 0 6 1] roi9/.cfi«ai5*fflv^5ittJ:9» # 



(8) 6- 1 8 8 0 0 8 
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immmmLtzmi&X'hzBMmfaznm.i-z z\k& 

[0 0 6 2] «ft©**3*f©iS»fcZv^B:?9 

10 /if^Sfflft5„ 

[0 0 6 3] r ix f> ©*fefc*si, ^T^S^ji 

[0 0 6 4] fcfc:*K©BW©S4-e*>5««*iBfc£ 

[0 0 6 5] 1P*>, *»Bfc38lvCtt, tf$ME%0>£tR 

*sr»fl:i»*i-5t©-cai>5. «lkj:!>, &mm3c%: 

[006 6] £ b ta««»«ftti3V>TH:, 

mn?k\cv-T-i/3 >k LXftbl\kiW3i LV\ 

Srff^ rims. 
30 [0 0 6 7] 

si*, *iroa^iffe5, m&m®&£tfmkm 
xmw-rz* 

[oo68] Hiii, -mmm<Dmnmm.(Dmnm^ 
TFrt-nwvkzm&mx-hz. hh^*jv>t, iums 

(7V-K) 2i:BI{k^»S (*y-K) Silcj;"? 
40 2 *5 ct tFUfk^Jfii 3 «t o T 4 J$ $ tlX V > 

%i#x&mm£it?>kmzn l *$:m-t£o\^ mm&v 

g>Km&XBj££tiX\,^ a 

[0 0 6 9] i LT, ±ELfcJ:5*iB*»4S:-fe^W' 
-?5%lf IsXmmtifg-tZ ^ <t lei 9 , 

*Wl-f4S«Si5 4 ©aJiffi^fiji^ftictt LT¥tT k 4 

so un\z):'omi$.£hz> a zhiz&mizmcx, mnm2 
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* it, mtm 2 *?mmM 3 g &*f&mn.m tLx^t 
[oo7o] -zx\ ^mm(Dmnmm^^x. 
mat, mtMtfxftxfy? 6^JtLTfijt*Sit« 

T£i^fc±^fr^oT®Kb#]#*£«1-~ 9» 10 
[0 0 7 1] fc*L< 

»/j«ofcit)icwfiJT*fc5o znwMfrbtts mtm 20 

*BriB«*r*£ < < Li&#'5 £ , 

4&«S8f S<ftotB^i«4C, * fc* S 

f|Sr/hS< UT*»Sr#<i-Si:, 7 rtT*© 

^bftJtf^fiE^Mffa^t^ 1 ^ IMkffl^SrR» 

ii*HJifc*3. f£o"C« ^7WteibTfi 
0. 5~2 0mm@g#, 7 ©»5 i: UTttO. 2 

~2nB««aSff*LV\ 4*J» iixfclMkffl^tt»« 30 

[0 0 7 2] ±i£bfcJ:5^ r©H16W-*5tt5-fc'< 

u-^ 5 mmn^^t^-r^^^t Lx<Dmm 

jfe*S:Bfl*i-5 r. t i 5 -e#, /hJBflsfc J: "3 -JiB5 r. t 
[0 0 7 3] JbEL*:J;5*f-r^^Hlftffl-fe^^-^ 
Sto-efcixtfivs 4*5, ^JUtfffcffl^s*^ 

^^ffl-ir/'u-^ 5 (Dtimmmom&xifWtitm&w 



4#S!¥6-1 8 8 0 0 8 
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[0 0 7 4] Sfefc. l*fl:*!l#*#*p«7<D»tt» ±36 
U—Z 8^fflV^dtt>"SlHgT'fc5„ HDi^it/^ 

8 ft, SMbftMi 3 «KIMfc*l3!f 7 asRrt e> 

tiztm^ m*m2M\z\>mm$*mrtz>t\b&x 

£3„ Sit, ^+V^*ffi*^V'-^5 (8) \zWt<£ 
[0 0 7 5] ±IS Lfc* * y * 6 tfV>4 <H1 o<Dffl!l 

jBfctt, r©ii»ciBoT*{HIMW^Kio*s»i*Sii 

«• (ant, m#w^fc3fl*tf*^fc*tt*:**** 
e>_bgist-!Ri -o-cst-rigic, i*w«AKio^^^y 

* 6©±£PkL<fiTS$l-RttS£> **y*6©«ii 
6»^JS®©9*)v ±Tffi*^V^fc4o©ffi(7? 

±|BLfc4o©^^!/^«ffi0 5*>v sm^4K>^ 

fe*>, ±EjR*»»s»AK ion. * * y ^ 6 tom-mm 

(Doh. g*954WSffit-1ffiS,$lx5Sa, ^W-rat^ 
\Z&W.£tl>tz'Pti: < t fc 1 o©I4 a (CjftoT, ^{b^J 

[0 0 7 6] riLbl-toT, Sf{b^J^^»i)iEix*Pl* 

it1rZZbtfX-Zt>b&\^ ®&.k<DMm t 'PK<. i. 
■oX'bmt-f 5 r. t 1 4 5. 
[0 0 7 7] 4*3, ±SEJ»*m\lS«ric«M* ^ 



(10) 
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;Lff^^Ai£«j&gfl5# 1 l Sfc£i6»W**-eflWiLfc 

IR) Stt*::*:4cJ:9*T$. 
[0 0 7 8] JJ*Lfc*fl**K*A*l 0©#Rtt, £ 

WiAKi OCSfrMlrft^S^o-oi;, 10 

? 6 co±ffii o ffvM£S(^KfWIK^ fc^ttfttttv 
fi ft lb ft v * v > o «JS±oiWfi , A 
Sg 1 0 w b 5. fife© 

&APO&B&, *:?s/*6 0>±ffi.fc9i^<-t-3&g# 20 

ft < ft 9 , «i *.tf±E s t * t . mm 

[0 0 7 9] Sfr^^AK 1 0 fc^tf* 

m»mn<omm j mnmx^m^mt 1 1 o^sic 

.fco-cllfcS 8fflRtt*All l o «>Ntm (B 

•K tt^t) SrO. 2~5meflEi:i-Sr.tiS»SL 
V \ «HHB$HII A& 1 0 OR DO t » 0 . 2 imn*SI b ft 5 

mm£jg;L5£, +^ft^f*iS»t>*tftV^*S-t^^C 30 

^ak i o ^m.w-vm\mwi ^xmrn^ttzz. 

5 r t fc#lt LT, ffift:ft&*AB 1 0 (ORtn t It 3 ram 

[0 0 8 0] tztzU sfef AT*(MMBK»A» i o ti* 

fcttlfrt-SfcfcfcttU «W*AKio©^i») 
tt$HE 2 ^fAoii 5 i*** < ft 5 «£ 5 fcRfci-S 40 

ft{M&f*i«A& 1 0 <D%m 

1 0 (Dim 1 IS 5mm&i©;iT t> «tV\ ft*5, 
ASS 1 0 ©Sfcli, ^#y^60fl|ffit»o-Clo»cR3£ 
Six3fc©-mft<, M©X^y?liC«ir4 
«A& 1 0 *&&tZ> r t pTtgT*fc5 0 

[0 0 8 1] ±S£Lfc± 5 ft«*tt?»* ^*M\ 

9, JRWWK^^^SrSlfti-SifcTf. mm<Dft®*M 50 



#i¥6-l 8 8 0 0 8 
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as*>5. r^j;5ft^lfjigPtt, SM#AKio 

2^©#|&tt, 2>Sk*HmC2gftT*!>9. 

& 1 0 ^4>tttt*ff}0ftttN:, ±a Ltz «fc 5 ft g j»*T 
#v^rt©rtJE«-C*{Wft»*rJ¥ La-Tip ft«fi£ 

ztitawK %<gJi\'£z>m&im#m®mA%< i o© 
Htm ± o $$wt ®^ ©a p ism* a# < -r 5 r. t * 

[0 0 8 2] Jb»LfcJ:5ft*fttJ:o-c, ttfltttt* 

#7L©frT-fe5TO®2©?L^aSg^-1i:fc, 
»»A(6i o«©*»tf 2«jei»f>ft< i 

< ft 5 tf d» 9 T-ft < , *#«Rfl-©A 9 P«T«1' Wicm 
«iE*S*SitfTi-5fc*, «ft«***AKl 0 ft 

[0 0 8 3] j|jft^S2 tft5#7LKfr©7LS«f4» 
J»SWA»1 0rt©»«:«S»S:3l$ii*»at,©-efen 
tfi<, #{cPS^$tL^t>©T*»4ftv^, «flcjKfsK»A 

Kl 0(7)|Si^Sr#^:L/c±T\ 0. 2~3 0 0 / 1 ngg 

^H4©m^tft^?L©»af4, 3 5-8 o%m&b-$-z 
ZbiW£L\,\ TLS^rO. 2 /<■ ±9/h§<1"5i:, 
*¥Hi2©«itiSH]tift9» *fc3 o 0 SriBi* 
i€f*#ftTLTL4 5. ?LW^a^ 3 5 X* 

»£fc5i:»«?L©!:as*9, K^^^TL^ii^Sfc 
^t*4r+^#5rt*s-e#ft<ftS. ?L 

»sw^a<ft5t*ic»Jt#ffliifcft5. %m$i 
\at. nmto. 5-100 Mm <omm. atzKofcm 
«4 5-7 5%<Dtmb-rzz. b&mt. lv\ 
[0 0 8 4] «#*»**«A-eiiR»«i2rticgi 
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BJ^fl-CD«!!ffi<7>>ft< t t-o§rW&i-?>r tiSffSL 

[0 0 8 5] «(W»ftfc«l1BHi2«fc3|jriitffc»«)* 

tfflt / ' ^-^ 5 ©MS 2 t gtSBl^ 

ftflti 2*51«Sti:LT*¥*lfll (Bt* y^f^J) 

it, ^©«#»l5^*&i(li 2©^f ; ^^Jfflb-t^^ 10 

n&m®m 2 « k 9 1 # & tr J: 5 5 - 1 1 rt*t? *> 
mnm&m 1 2 ontttsmu: «#«»*it«»*-5 ± 5 

* t 2 t ft -5 #?LfC<£ g t SrWBi- 5 

[0 0 8 6] ±ffi*#«iSKfct&ai 1 2 

tf&WxZhtimzumzSirtZhnxtete^AK '>ft 

<1-3#S#ifc*. fcUftl 2 2©* 20 

*U:0*#v^ IKffflSmAKi ofoftflfflffttt. 
wWWi 2rtt-fi#t*&^ix5 1 t>o<0, ftft&2 
IdHflti^t^- ft So 1 2 

J: o Tl/i: 5 1 ^rwiifio. 

2-1 0um<O&mt-tZ>ZttiW&U'\ 
[0 0 8 7] %i#M®m%m 1 2©«#1 OnmfciH*.* 

s&fltt#/h£<fc!K ^^f4<i2<o^W^/J 5 ^ 

So f»l 2©fi#0. 2ram*SSift5i. ^tf* 30 

t*tt < ft S±te* i!ft©§![fcT?«:*SM?J5©#Si U < , 
4#acft»jfeis^RtftS. Stoa^KovvcblWe, 
LTteO. l~2nra<7>®H£1-5wi#$?* 

L^. «tl 2©SS3fc«t< L-rgst. 

*/hSft:tia#i-* r. i t ft5. * M-©tfel&£ 

V>5£, »«cU-C«6ttfcft5tf*»9T?ft<, 
T*aS:*i-5S3't*LiS*)5fc», «£DSI£f± 1 tnmJWT 40 

liJP*.-C*Slttfta**#<-r5fc», 5mm£jlTt-rS 

[0 0 8 8] ttc, ±^ttfttittgft 1 2 tt, «»» 

(cti, ^Pfi^K l o ± 0«#«*Hftfti 
l 2©^W;t)©^?#*£<ft3J:?lcR£-r ; 5= -© 
<t 5 ft^f txomt, «#WfcttffifHB*WAK lot 50 
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jfflfttm&mxi&mfmtt 1 1 ©wttt ato-e 

S* L< ttffifc*MSH*AK 1 0 cRR] t £ 9 ft 
W&Wf&ifi 2coiji*3j;U : ^$^>ft< fct>-*Sr/h 

l 2 0>j#Rtt. «HsHi2tft5#7LKflE^ , fflE**Rfi*A 
8§1 0O^%lLt±t*SI:£t5t©it5. * 

1 2<Dwm*. mitmx^mm? 

l. i~2 0fggSi:ft5«t5f-^i-2.ri:^ff*L 
V\ Jf>tS4L<ttl. 2~1 0fg@gT*fc5 o 
[00 8 9] ±Effifttt#HK**t 1 2 L 

^igftfti-tn»ift^>ftv^t>o-c*«ft< . na^fa (z^ 

(6]) Jt|Rli»o-C45*~90«©f6fflt?«ti-C^U-Ct± 
v\ fc*?U <ft5£* t««ftttft«l 2 

ft 9 % *tbfc*»t*aft«««»iittjjE 

/>i"5r irKftSfcft, LT«30g^Tfc-T5- 
[0 0 9 0] ^©±51-. 3-*l'*/l>MB±'<l'-fi 5 

«2lt«#&S*vai*K» *1 2SriiLT^ffi2ro«| 

1 0rtroS5^i|sf^, i9-«n»Ki«»«2fc*l&i- 
5wt^«ift5. rtitiD, gSg|54^:ET-l^- 

1 2©W*Sr»J*U*Lt)«>toV^TRWL*: 
jftlW 2 *i il«HWBS 3 VXffi* \z.=f\ 

yu|B ^Si^ $ *ft v ^*«tt«SrR* Lfc 9 , '>ft 

[0091] i o d>&«[«BHi 2 ^ 

ttfi5-C*>3. stilts WiSLfci 9»-^tiiK©l^ 

##»-C*>5. "Tft^^^ ^^2©#?LK^*® J ^ 

L<^t<ft9, *#*«sr«iiirtc5i#atfa«*a 
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J^T'f 5 J: 5 fc43tf*» (9 T'4 < , WMZ&htlf 
©BrW*M*fi<1-*r fc*fU -tfEStffc 

MMW 2 offilfll, &fcttBg0&j&£ J: 9 ^ftE**© 
[0 0 9 2] tt1NI2M:« ®fc5£©£3y£ 

T tt 4 6 4 v \ «&S 2 legW 5 IHfc WKtfl&Sfl: -e fe 
34&tf» ®$tm2<D±'<U-? 5*>3-*>**&tm 

[0 0 9 3] tt#ffi$t*ABl o^©«(WWft© 

*a*^*a-c*t «ftt»*K*A«.io©i*i 
[0094] roip 4SMbtt*©JBja&#ifc t utii, 20 

Twjgoym&x&m-rzjj 
m9wmtrt>ti&. ^©&# 

«*.tfWJSK»9IB"JtffcJ: 9 ft 0 r tiST 

£S 0 

[0 0 9 5] ±ELfc#3ll608K:*JV*-a±» f-f 
*ffl-t^u-^ 5Sr^UTe«aJ4Sr«JiL*:^^y ^ 

«&^^T^i'-*^^*/H±&TLk;&g4 
fc©-CttftV\ MZ-H. m4\Z7ji-t£oiZ. > mMK&l 30 

zmm 2 1 it^s 3 1 x-mta vtzmm^ 4 m.m 
m&mm lt * * v 1 1 3 &«$-f s :h «r*T?*> 

J; ? fc % %$Hi 2 ©gtfk#J& 3 t BBlcSiS* fa 

ft;*Mi3<D«*Mf 2 tg-f 5Blc8it;fr|p]{£Bi$1-5 0 
H6t*i-J:9f-, SMk»Mi3©«!¥ft«ikg5 

i- zmz.m{tm#x&ifcm 7 tm-tx t>x\,\ zbt* 

€>El*©flWU 1-4*>t>*(MWWAJll 0t£tt, bu5$ 
Lfcll*«<&*#«ftfc H«4««* Stress, tt 

So 

[0 0 9 6] ±£Lfc«tpfw^S2 igtfbaiSi 
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b . atftmifxtfmuz. < < 4 •) , a 

^©gA£BSit1-S£?£i LTi±. ^ftlcttllftftMi 
3 £4S#?LfC#©?Lg£, tttt*tt*€*9Ufe-?9l$ 
ii*4v^i5 4*#Sf-W»i-*ttfJ:i\ fc«U fiffl 

3 1 # &tf i 5 4 A £ & L 4 It iitf 4 4 V ^m&& 

So *©i 5 ■Wbffl^fly&«7*s«i»fli 

2 4 fcttlHkJWS 3 © (/ ^-f *l£ JBj* £ ixtt ^5 frlcfrfr 

t>t>? y m#m2 b*z&n%ft<oM{mm3W<z>ft(o 

S 7 ©ffilS^ii LTBMWWS 3 tftAi-5*5-t^fc 
[0 0 9 7] ±|E7L^SC*at LTtt, ^S2t^ 

{^js 3 1 (Dmmimm L4v^^^ 7 y -^ie lt 
mm 3 \m&T zm&ttt. mnm 2 b mmm 3 1 

Affile, «(*:JIS»tiiS4v^itfA*«4SE«)»mtt 

A-r s r b ^KJt-rs r t as-et s 0 

[0 0 9 8] i: r ST\ ±13 Ufc«-Hli«©JKfi.«ft 

^T-fes^{b^js 3 ©5gaj-^»m«?s« 1 ©ssmis^ 
®t$xm#&n b m-tzm&iz «, ttfttttttfftftaMi 

«l^©aiS*(B**-fr5rii:4S. lot, fSft«S 
SdSiWbaS 3 b A 0 iitf ©*K C^Hasfc 

So 

[0 0 9 9] 3 --©^^B^(75ffiA©K±«, 

S*«itrilMb»l«3i:45#?LH«:©?LffiS:, ffi^jHR 
^*^«*T*§lt)i44v^ 5 4 At $!E$!lp-rtttf J: 
V\ /cfc'L, jiffl-TS^IEioTfi, ±E7Lg4r^tf 
*T?ffi#**i]*3l# iitf i 5 4A# $ t LftltixtfJife 
4v**£#*>S. ^<0J:5 4»'&-©a*iR»©ftAB6± 
tt, «itfKfl:«ia3©iR#:«l«*A!Sl 0«©ffi©?L 
Sr*v^*0. fcSv^«^JH3ro?S^f^A8gi o 
fc«H-SiB*:i'-/H*H-eai5*©*ifel!:J:91T5. r. 
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[0 10 0] a#©Bt<b?B1i3©ffiliBS:'>-/i^S 

is i mfi?fT1£ i o«iS tcfigi- 2 t 
x*A*UB-fe'< l/-^5i t's-AWft 1 4 £&£p 

# feftfc < fc 5 fcft, l 4 tti6ftti:tm-e« 10 

[0 10 1] 4fc, -fc/<l^— f+r-Y^AA&Rftt 

UK '>-/i4Mt 1 4 £«tf r k J: •) . StfbfflS 3 will 

#1 4*IWk?BS3©fllffi©*fcSEtrr.4:f^tS. 
[0 1 02] t^hX\ mn&A*ffl£^tz*9 V 9 & 20 
(13) Ttts fit«4 R©tfttt4«tt*»ftt5fc 

ft, **y?6 (13) $r8*tt»*fctfixtf&e>fcv\, 

fcKfc:, jgtt&4& D 0 n^^*;MifEffl-fe^i--- * 5 

[0103] -ffcfc>*>, y *«J*»SJIIfc*trtm 30 

IP $ &*ti\c <fc "3 «*>ix5 * 9 v 9 m$&&<r>W- £ £ V 
mtftlli. X9y96 (13) $r»»tt»*-Ct>, &{bffl 

s 3 ^>mfi?ff« 1 «jt«)ra^Hiwas-et «ftH&$flfe 

[0 104] ~tU-*frLT, *9 ytmimSMX&fo 
->-/Vg|5ttl 4 t=rAPtt^Sffc-fr5^t £±9, *9 
v9 6 (13) «r**ftftfc|RC^-/HBtt-l 4©H 

fcas-Ct*. nttfcJ:!?, 
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[0105] it, ±MLit£i\zx9 ytmi&a&n 
9 ^{bSJS3 t A^wt 1 4 1 (omzmm 1 5 £ 

Jgjfc U 's-i^Wti l 4 t g£{b#J1i 3 v ^ 

«SWiSjffSaift*«l«i 3 1 51 # a* ti5 © fcfctt 5 r £ # 
5tHt1-5l-»±. ^{b^J1S3©fflaffi©?L%S<'^tT*fc 

So 

[0106] **3, Kfl:3WS3 ©«*W(R»iiA» 1 0 i 
3 rosga i: WiUKMSBtt t <Dffi \ztm ZWtVZ^ttiW 

[0 10 7] HlfcV*LB9fc*5V*-Ctt, * 

m^MB^ft^t LTfc iioicil, mm 

fcttBitt, *S«i2i:«»KSl tro^ftfeB, tUtt 
^{b^J® 3 k mMWfe 1 1 ©JSttSi©^4 < t 
JFM $ ttTV ^tf J; v . *}ftR*£:(0«^d» b tt^^H 
2 t 1 t©g^biB^S[^«rb-CV^5wt#J:9 

[0108] *«W©«S»*»^*sv^-c»±, 
[0109] *«W©*W«fttc*jv^-cf±» HUiiLfeJ; 

9 ^. ^ ^ 6 (13) 4 lajattftfttt&tt 
t nrti-e*>s*s» la 1 1 i-^i - <fc 0 \^*9 y 9 1 6 £ v 

^IlgT'fcSo rwi^^S^liSlfe^^ttl 7SrfflV^5 

[Olio] ±!BUfcJ:?i:«»«>!)#»t»»l 7*ffl 
v>5l^, tort^fett^^ y ^ l 6 Sr8ft#lt4fc* 
fc, ^^j/^16©^ai!)/h$<t5. -t IT, * 
m^fcf+ttSPWl 7^fStf, *:<Dt>\zx9-y9 
ALfct- *ft»«>^^Wtt 1 7?rl£ffTV>2)^*ft|j^ 
L, ■d^W^Vs<r>'^.ittiX^9 v9 1 6$:S&*tttt 
5„ d©»&, ^fr^r4^A^i Eli lfc^i-i 

«»«s«)#»ta»»i 7(cisttTt<tv^L, mm 
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#>mm& 1 7 1 \*®m& t Lx%m-tz> r t 1 ^mx 

[ o 1 1 1 1 tz?>T\ ±mi-ti*j>w&z7F-rttnx 
fcf&Ltzmmm>bttv$m 1 ^©^-msey-e^ 

ffl-rsrt^-ct^o fc*ru ^§itt#f4©w?fiM 

[0 112] ±£Lfc^#ttfc*i-tm-C«&SLfc* 

l*wttkW*«fcft#$*i,;fcttMJ;Bu Sfcfc&KWE 20 

£ tr *^ * fctf - LT^itSS Lfc* * ? * l 8 4> 

TilMLfc®?&£8&ttttgl5p 3 p 1 9 -eJS&ttttS, 
[0 1 13] Hi 2fli < 1 8<D4^fflA>e>m 

ay$©ttttSflp D p l 9-W9-»!:»»«ttfc«l«r*Lfc*«» 

U »iBilSI©gf»fiatfiHi-5«fttttt:*S*/hS< 30 
■tZZtfchZtztb, ZKl&ibtttftiWptKbhx* 
i 8©8tJi*iRjK:jpi3o-rv^tf <fcv\, ^rx\ 0 
I3fc*1-J;$fc % ^^y^ l 8©«g^|p]{c=rA^tt 

n&2 o a srRJtfcmftWfe^Jtaifi 2 of^^sr 

[0 114] Hi 2fc«LfcJ:5fc % *9y# 1 8©^ 

w^pt, ? 1 8<D&m(o-^mtsii-^i o 

4W6»»{*^»fi2 0©»&KiH: % *©H)ft»2 0b 40 

rftfcfi, iflii©tliii:)S DTlSit 5 1 i 
T-#, fl;itf|J!J»©li:«!ite©ft±£H3^-S\ j&fttt 
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[0 1 15] Hi 2-^Hl 3t*Ut»JSl6# 

J-tSBia 1 9 . 2 0SrfflV^5«-a-lw x ^?^180IJ 
fl©#©ft»t2J#*#1-ffSi:, yt 1 8cD^gC}c 

r©fc£>, S*Wlr(iX^ >^ 1 8 ©ffi*-fpJ~-©;flT\ 

*$©ti-tfgffp°pl 9, 2 0-e»*f*»t5ii:iSff*LV\ 
HI 51-, ^^y^l8J;^Ii© 

pwtawj-2 1*. i BofM^fflopfflHEioR 

fpl9 (2 0) -C«!f*#rj5rtC±oT, 
8©=§-£gBl 8 ati»i»5*SrKi:A/^jift-e#aS« 

KS-ofifc-t-a^tas-ess. ftfc\ wtttm^-feA-n 

y* i 8©*»*HtrJ:5t*f9a^*it©»g-K 
fi, 1 8 kff>mX'mk*®Z&&t> t hZo tz.1t 

[0116] mm.B&ttims,cDmj£t lt«, 112 

^Bi3l:fLfct©l:H6f. -BSLfcJ:?^ 

ttigT-fctttf X < , ^J^tfH 15^016 {C^i-J: 9 
[c, =f^#tt*r»tPlltt$t«i:Sra*-&t>-fr-C«lfcW«> 

[01171 Il5ti, ^^y^l 8©9l®*lRl©WSg 
®f-*ft-t*iifliJtt^ 2 2 ^Eg r tvibPJiJttgCtt- 2 

2 3X&m-Ztm^ 1 8^«l^fS]|C^to 

ttttfc*i£«r*LTi*5. *fc, H 1 6 f± N ^.^ 5/^1 

8 <Dmm%fa<Dm<%M\czti?tw\&$m 2 2 ^es 

y^©Sg^iRiAS=rASittt?«|fcMtte>tt-cv>^tf 

[0118] ±mLtz£otj:&M<Dm®.u#>mm& 

it. 18 MWlir=.1ti—JU FttX'htUi-*- 

*-/UK©±a»6»©tt»*TfcJ:ir\ > r©^, Hll 

[0119] ±aiLfc#a©«?iii^fe#ttia3p D p 

y ^ ^rffi A t fcm, «»»©W JtSPS Srl£ »f T V ^ £ * *• 
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5£75rtffl4ffi^J£tf5fci6^ l 9^t 2 5 a SrEtfCfc 
<rfc26Sff*LV\, JiKLfc4Pg<£>§]D^t 2 5 a tcl, 
ftfSfcttttSBiFp 2 5 ££tfSfc&<7>#£SUA^ 7j£ 

J: 5 fc, ^?-^i8iO *ffi«£>PMtt«ttf 2 l *m 
jBBBKiKttU, WBtfiMtttWfi 19^?-^l8t 
©IBt»l***i52eDBt:*«liS L-"C, WHi»*#>taifi l 

[0 12 0] fc*5, ±J6Lfc«»*S*WttWi&tfflV^ 

tf, 8* o^MmfcE^*- a 
[0121] ±ILfci?4 ASM*"?* * y * ©4>ft 

[0 12 2] *fc, *»W©«»t»li. ift&LfcJ;? 
2 itWMfcJWi 3 tefctt**tttJI©#»*fc 

fl);trf$MsMS2£ % »»wifttt©efiF#±^«fe5: 
[ o 1 2 3 1 ±&L?c j; ^ tmfmitfsmn^<omm 

t LTfi, 

(a) HH»i»®H4wSj$«:±{-, t&faawcacfc&fc^ 
[0 12 4] (b) fHROiMM£ff>&tf{tJb£, «fr2v^ 

[0 12 5] ±f» (a)fciUt (b)©V^ftlCJ3V^Tt>, 
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,u*n if i 5 fca*te*MMt£*«fc J: *) «fif L 
fc#?LK#fcJ:o"T«rirt-5. tUt, ±I3Jt*«Mbtt 
HEStf-tfiE (a) Sit* (b)©vvffta»©*ITeaMi, 

#J*-tfPt, Pdf©6Milt*t, Pt-R 
Pt-AuM> Pt-Sn^, Pt-Re 
Pt-Mo^l Pt-Ti^^fflV^-t 

[0126] ±e (a)©amiMbW««-T-H:. a 1 8 

-fr, r cr>&&Wt{kf&& 2 7 is xxfUft 2 6 co*a 

8K3H-J:5fc, 2 6 ©*Bi*ra*&*C£fKr 

^■2 6©JBASrtKJti-5ri:iST#, fi#ift<fc£l25 
[0 12 7] llELtyo h^e*tt?ttt2 8lis 

J?tt, 1 nm &.Tb-fZ>Zb&fi*.^\ mi^ht.*) 

m<Dmm*yv v ^&m&nmx'm.?j>mb urr±, ± 
[oi2 8] *fc, ±ia (b)(Dmmm<mmn^t. m 

1 9 ± 0 ±E (a) t BMRftfiUrf**^ 2 6 £D 
3 lT*Sofct>©T*fc5„ 

[0 12 9] ±Btfc*»?*y^-^ 2 9 b LT 

a— /K 71=1/^77^ K^7ii s *f3iT-fc5o 
^7 h7-^ 2 9 ttftjf ^57o 

h veswtttK 3 0 »i, mmffimto&ftx'hiniim* 
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Wt, t F77/l'tDi?y^;l'*/'|fi07y|^ 
;vib -yfkcrm&fc^ (H0)» OP (CF 2 ) P0(OH) 2 „ (H0) 2 
OP (CF 2 ) z P0(0H) 2 ^©7yiftZ!)yMi^ 
(CF 3 SO2 Ok SO2 CF 2 CF 2 ) 2 , CF> SO2 NHSO. d F 
9 fO7yf{^yU*-^t©if^0iJ^^Jl5 o $ 

ittf/<-7^tD *-*>X;V7 1 ^gf if ^ 10 
«*£iT,3. SHR±tt» 7-7^*^1 17 (jgp?,^ 

[0 13 0] rO±54)f^y M7-^ 2 9T?7*o 
F 3 0 Lfc^K 3 1 OT&tfrtm t L 

*«H*^t iot> fi&#±©«mil{bttiE 
ve»tt*MTfcfia»i-SJiS^*y F!7-*£Ii 30 

«»S*fc*K3 1 *#*<s|.©iMbRJSt J: 0 3y£ 40 

1 f(D/n F^<75#£Ek:J;oT, 8Msf&09a:H:* * y - 
j&TO©»®H4£%«r3&g#ft < <t 9 =» * F<£^ 
fc, ^lC7"n F>£#tt:£ffi-3»BI2 8, 3 1^ 
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[0 13 1] *3SW©SW©jB-t?*SWitlfl:i» 

[0132] H1i£#iJ 1 

5«-Cf^«Lfc. 41\ WfL&tf^O/zm ro6 0mn.X 
5 0mm©^?Le*Sr^fii2i:LTfflV^^*^, ¥^ 

3 o it m <omj&vt<D&iLm#zwakMm3 1 lt 

4*5, i^8*3©»fM»*K»AI&l OfcgH-Sffiroft 
0 ©EHKWftlH 1 rami: Lfc. 

[0 13 3] r©J:5.-LT#fcjKft:*8»«at, J0t# 

[0 13 4] **Hi2 t/Ji5#?LK«:©rt*»,C 

[0 13 5] ^bfeBStO^lctS^^^lRiiSrji!!^ 
*Lfc2t6[©»RSr, Sfi©RtWiSinB4:J!t5J:5.-L 

immx & v ^mwL<n ±#n« s 5 « t * o fc. * fc , 

tS*, ^{b^K*^i-5Ni#?LK^T*H, mu&m.<n>tt 

[0 13 6] £$>K, ±E^^m*^*3V^T, 139 

-A^tfu*eit5i*i:, 01 1 cL^-rrt < =f 

AaoWUSabftrtattt l i~Q*9v9 6 (16) £86 
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7 0>ffJBttaM*»T?tfc. 
[0137] 2 

±E5S160I l fc*svvttt, ^-ir^^ffl-fe^u-^ 5 

<Di&m&96(DWl^ m% 0. 5mm, (10. 5 mmCD*j$#:^ 

[0138] MMM 3 

^t?fPSLfc 0 *1\ ¥*&?LS^2 0 Mm <7?6 0mmX 
5 0mmO#?LSf*^, 0. 7 mm, 4© 1 0 vto<D&ftM 

Ofia oiPijg«o#?Ut*o-«iBo?LS;flf»tt"eW 20 

vxm^xmitmm 3 1 r tibxmmw 1 ^rfe^ 

JfU 8Ui*3^0*fcaJ:3fc8l«L-C**y* 1 3£ 
fERLfc. jBHW»fKIABioo«tttt. RID 
1 . 5mmi: Lfc„ 

[0 13 9] r©±5fcLT#fc«{H«ttWfiK, 

[oi4o] ztz. mmmi tmm^x. mmmco 30 
(@ 5 ^tzimim) tffflLfcir*, hh* 

[0 14 1] *|8Wtc*i^5«MsWjMkttJSE«)A* 

[0 14 2] Hi£0!l4 
«»IMfcttiSE©E»»fcb-C, 100 m s /g©J**ffi« 
^Wl-^ift^S^r^mtt^-^^^^-y ^Vulcan XC- 40 
72R(i§jp n p£, * + #yHt» {ca^^$r2 0M»% 

/■«— i?ss7*fr7*sW&'&<l>— of 

fc5t7^tyin ass** ^#^±$0 *mm 

^CLfct7-f*ySij[ (t7-f*yi l 7&<6«TA' 
%) & 3S#f1- 5 r i (- £ 9 # <b ixtz^-t ? a* sWB. 

(«j£*U0. 0 lli%) SrfflV^ IIJ?*>J1 Mm ©:/ 
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[0 14 3] ±ELfc*»tt«l«r. #!lf h?7^*B 
ifl/^Iii$TFE- 3 0 (i§jp°p£, x^#^f± 
St) ttgffti:J:cT»*S*fc. Z.<D&&W 

WfflS**:. wOtfflPttii (*IW*»PT?7 0%) t 
tf'Jx Vy7fr*u^=?i>sk$:-Stf1fift<nfeG-*A&. 

31^3 0 0*CT?2 0£IWftjSLTWf i Ufc„ #P>ttfc 
«S$M£i58l (1cm 2 ) ^tz*) 1. 5mgCD6& 

[0 14 4] 5(;iLT#fdMi£fflv\ i>oi 
* A'fifcg £ 1 ^ 9 J — /wSrJn x. fcTk^® £ 
t L"C> 6 0V\ZX&ftm^-7-tfi'¥f&Z&feytt a 
•t©J£*, »»S©ffiff«aafe*ri 1 0 0 mA/cm ! 

[0145] Jfctfc03 1 

g[i60 mA/cm 2 X'hitz, 
[0146] USaft] 5 

E-3 0 (iSp°p*. X^^^ttM) ffcSW^fCioT 
fi- (?S*S*£*-C 7 0 %) «Urh77;vtoif 

[0 14 7] ±|&mfiiS^^fflv^T, WTt^i" 

/w/ 1 1 ib 4 z> mMM-sm*®.® Ltzmmt® 

Sdia^Wig.S^O'ClC^^^^ib, 2 mA/cm 2 <75S 
fl36-C5^IBii«L*:«. £<b^2 0 mk/cm <DfemM 
■eiO^IBaau-CWlfS'S-SrtTofc. r^i^t-LT, 

[0148] ^ffi^tl 6 

mmM5kmm\zLxftm^mm&#zm^^k& 
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7^^117 7~X>&M) £ffl^7t 0 « 

-ft^i l 7t^s:i-5W^f±ll-t Lfc 0 roi^tc: 

LT, #y T=D 1 7 

[0 l 4 9 1 ±|BK:±9#fciaft«5 43J:at||lt0!6© 10 

*»£asfi i o 2 mA/cm 2 , mmm 6 nimm^m^-m 

«ftSll9 5 mA/cm 2 ^"f ft t>#<£#t£f£ffift, A 
[0150] Hi£09 7 

095 tmuwt Lfc. st, r^y ^l^/v/i t** 20 

r»j:5^bT, tfDT-V>*v h7~-*&&fm<D 

[0 15 1] £©J:5fcLT#;/yiM5Hi«rfflv\ i>oi 
*>nt»t 1 ^A-y * y — j\'*i®x.n.Mfem.\z. v v y/v 

f4£LT, 6 0*C^TW^/N-7-fe^i|#ttSrai^L 
fc 0 30 
[0152] HJ£09 8 

111609 7 kmmzvxft®.vtzm.m&m^zb&\z. 1 

*/H*itfc: 1 ^y * y * 
>117£l vol%^Lfcfc©fcSfM»ft£ LT\ 6 

[0153] Hi£097*j«tt/njfe0d8wis#mafE^s 

^^9 8 mA/cm 2 , 9 3 mA/cm 2 Tfe "9 „ l>"fn 
[0154] Hlife0!l 9 

HJS095 t^^KU^aSS^SrfflV^T, WTf-^ 40 

Tli*!J7=yy?r^\ SfcT'p ^•BitHi^y-r- 
T, 7= y ^ 1 ^tvu/ 1 t hV 7;^D/?y7My 

& 2 1 1 * 5««pa^«*«i# vtz 



#Bf§¥6- 1 8 8 0 0 8 
34 

mA/cm 2 „ 5msec s /<jvy-^y $ <i M. 

2 0msec (duty cycle: 0. 2) T'&5„ ZtD^olzL 

[0155] l 0 

HJ609 9 k mmz LTff* Lfc«S3£#*ffl ^ 5 1 * 

mm*, mmms kmm**Mm&iz£<iTimv>£w 

h!)7/utD^^^;u*yfet7 
^tVll 7fc*JE1-5£l#M±|§|— £ Lfc. r<7)i5l- 
Lt, *y7=!)^7b7-^^l:t7^tyil7 

[oi56] _hEtci >9 mtzmmm 9*>£vnmm 1 o 

^S(±, Ztl^l 0 5 mA/cm 2 ,10 3 mA/cm 2 T'fe 
[0157] 111609 1 1 

HJ6095 kmm\zLxft&Lizmmm#*m^x. 

M9 kmU«kLtz 0 *1\ 7=yyiWic*7 
7yfb7kigS2^/u/i 4 5 

t ltsa l. *J609 9 k m-&ft-?nMm&*fti 
tz a zcD±o\ci,x, #y7=y hv-tm&m 

[0 15 8] Z\(D£o\C\^Xfttzmm£%^\ i>OH 
A'Oit^ 1 ^ y — ^Sr*Dx.*:*»jKK: h V y** 
a/?y^*yitrl vol%J8lPLfct©SraEft:jjR3|s|. 
tLT, 6 0"C^TilR<SHS/N-7-fe/H*ttS:SiSLfc. 
i©/N-7-fe/H#tttt, HJS09 7 i:StfH«pro«Htis» 

[0159] HliS0!l 1 2 
*i609l 1 *W*fcLTfl*Lfc«|I*:fl!V*afc#fc, 
1 ^^B£^t' 1 ^E-yuy ^ y -;u«r jp*.fc*»«^^7 4 
1 7 Sri vol%aS*nLfc'b«>*iSfrJ«l»i: LT, 
6 0 c C^T^^/N-7-lr^m4lrS'J^b/c 0 
7-fe/w#tttt, H16098 tStf|Rj4SE©4*tt^feixfc. 

[0 16 0] JW±»WUfcJ;5»^ **»©*R»«ftlc 

itttf, #>y°^y*vTm : km^z>z\kte<. m&mn 
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[0161] #*9J<&BW«>SS-0>* bp*>b& . 

[0 16 2] HitlB^"C*WH!elLfc*^Wt 

[0 16 3] /h^*»«»©»3ft<o-fl**1-#«Blfc 10 
0 2 l S*tti:ttifttft*#3 2h 

-h!> y5?fc 3 3, «<sM£tHS3 4*5J:t«84-t-5*«> 

oti^. sit. ztib(»mi&ft®zu®Kmwi-?>o 

[0164] 022 fcJMSHtefcfcft: 3 2 OftttBfc* 

1\ flSPHtift** 3 2 t±H 2 2 fcSI" <fc 5 

SixfcaJiSttfc«5fik ft oT^S. 0 2 

2 m*-*- * 5 k«wk&** 3 2 f4««^ 3 6 , mm 
37, &{taiii3 8. ^feftaemw^aiSih., 

[0 16 5] KIWJS3 8(1, 4*Lfc*«r»ilXi-5fc 

[0166] Sfc, 021 KHo^T 3 5 fibk@teft-C. 

[0 16 7] *Htt*-f y*tt. Kft«Hi3 8Kl«i-5 30 

[0168] mnm&imn*- \>v y&s 3 fcjuvyc 
-r„ h y y 3 3 ttatttett*'*-* 4ot tKjjx^j 
(- &g#fc* ft Sit ) t «*MKfc*fft&» e> 5tksta 

ttSr *JR*fi^^-^©^^4 1 dtt&ttfc 

Sfcte^mmt^A^ftS^ft&^fcAft^^o Bti 
ffiTkliMrt 3 5 co ? -f y 9 tt, - h y y v> £S 40 

*LfcBKI4*M** - h 1) y ^©^JR**^-* 4 1 
0O*«Jf!>^y^fcSSi-5J:3ti-5. 3©t£*& 
Jf y- 4 y 7 ttirSE*lsUDl !7 A y * «t 9 kW&flTLg^'h 

[0 16 9] ^<75l7ft*ig^i5r £l#Lfc7k 
li**ttfc*M**- h y yS?3 3^Bte**t5. tKIhIHX 
135 ttttfifcfffi Lft <tti<> J«ft«j6*fr©fl| 

[0 17 0] ^©tt&Ko^-C'b^iBWS&Sr S( 
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ir^it , ^<D$>\z.mm.&>z>\<^ ttGW&m^fr e> ft * * -r. 

y * £ AftT *3 < . ? W y * l**R**«©«Sfl-* A® t & 
LX&V. h y yi?*»6>«l&S*tSiS»tt-lt 

rro^fctlcM3 4©!7^yyJ'ttfl$ti,T^?> < ^HB 

+ K J&fc bTfcv ^Xh^\ * fc, 
j^i|sH£»^>f y*te&T L<bEgLft<Tt>.fc<, 

[0171] ±i£LfcJ: 5 ft****- b y r^ttW* 

^^•^s^ft^^*^^*^ ^* 

y^iSSHttL-C»»**tt*&S*t, P]BfK*[HM© 

^BitZ 1 ?^ y ^ t*^^.^— *(Dft.fcm<?4 y ^ 
g^M-C-#5i9ft«iti:i-5 0 lK,^Lfe^»i> 

[0 17 2] W±coJ: 3 ftjg-c«S»©«Hxr±*©lEl'lK 

tii>h&mm.t)<»ftmx'm&*m\-$-z>^tf£^x& 

^iBBTLS^/J^ S < ft ^> - ^ l-«t oT 

^$ r 5|o5S5^lA 5 At<ft5„ Lfc^oT, #7L^?: 

[0173] rco^-a-. t Xtf . i^micsi 

SBTLg^ 1 0 0 (in «m« (=y*vH*©AK# 
A#) ^3 o M > SSt1-5„ TKroHUtxSiSSf-H 

?LM5 0/iBSiiu im^^vt mm-Gm 

m&t£ if) li3 0/inigSi: < ZtX. Zti^tl 
<D^m^- BB t -C-t ©j6J5ft ^fS]— coitftSr x A- (ctr 

[0 17 4] *fc, rcDi:^ s %Hfr<D%1im-±. ^ 

rt#ff*U\ #?Ut***t<ftS4:. #7Lg^t« 
Jf pl«gft^ff©*a^#< ft <0 , ^ffco^Kj*g5rii^ 

»?Lf$ (D) , tt*ffi« (Sp) , #?LS (E) ft, 
D= (1/Sp) • (4E/ (1-E) ) 
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[0175] ±m<Dm&<Dmnmfa<Dffii&M\ami&^ 

[0176] 024 KUfcfcfflSJ: 9 HUlX Lfc***H»fc 

[0177] JMfcift^ht, 3 2 10 

- h y y$?3 3 t*tfci&«8«4 3 fcf6^g4 4*015^ 
3 5 (H**-f) £9J&5. 4fc, -»©JE«Xtfftli 

3 211 g2 2l^^5M 

[0178] Ammm4 3»i, mb»Mn»4i*Lfc* 

^HHSSrHJHftLT^S. 02 5fi, M2 i&mft*-h 

V V ^3 3 ©#|S]a»fcafc*f»«»«\ tt*Htft*tt 1 20 

[0179] 4 »*iaift*-e*) 9 » IWfc««T?*4i-S 

(<>4y*) ^!3Si-5o *®iR!>-f y^ttHfc 
AS J: 9 < KftVA^flE 3 2 <£©& 

[0180] 025 LfcTKlUJlRS 3 5 P>*t57k 
KfcS X o \z U *»fHS»fc J:oT#?L©fll]fc«« s 

[oi8i] 7k<Dm&mm4 3 1 l-ch, 

[0 18 2] *fc/J^©8&S£7 7:/©a>fr9KflE®fl£j4» 

■e:TtJ:v\ 40 
[0 18 3] 4fct-*«HSrR»'tT4j**0-aJSrJD 
IRS-frTfWfflHKS*, r*uc£9, 

[0 18 4] aE*{to»fc**filfc**M:4**«:«ft£ 

T'£5 0 Lfc#oT/hffiffi»*fc^54*«&a4 5-fc 
[0 18 5] £tf7k©-»fc*tt£«fcS*3#ifc-eM\ 
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-rtfo 

[0 18 6] &fc£;h,*Tfci£^T#fc*J*©j|IMsHBft 
-To 

[0 18 7] «K^H13 7KB8L"Ctt» W©1A14 5 
ft x * y *1-3*l5l£Rf^;t 4 HI© 5 l t 

i«i"5«MSHi3 7¥®-h©iif J «tjS#1- 
W«^ / fTb4l^©3il4 7 1 4 8, 4 9 

[0188] -15. mmms s fcR**#?Lflc-cflwi 

IBI— «85 5 0©*®©7Ltt^K:BSlLT*5t, ^©ffi 
/5>P> ©$$*©£ -t LT, ttfl?g«3 6£g1- 

5«©»{fc?Biaiiii^f±itfTi-5*rata[*©*5 iSr» 

5 2, 5 3, 5 4ITK J: 5 LT*5<. ^©3 

© o t> 2«jB£Jl±4»fellBKia«tS:JB 9 iitf i 5 fc+ 

tcmtm^o-mMM 5 4) a»e>*is-r 

±5^1-5. 2Sft&3«iBa»fe]&9Aii,5*iS«:, iHR 
©««&K*Ti8PHiEJS:.fc 9 fcav*t<fc»J«EJ&ji« 

[0 18 9] W±, *«»W©»fldi!l»-4-f 

[0 19 0] ®&\c£^X&Wk1rzmj£&&tj:Z>m& 

0 2 7 t^i-J: 5 h JJ s» V 3 3 ©JtZi^fit® 

z©^tfcJ:«3, ^#t^©ii^^0<^5tl^f$lc, 
[0 19 1] «WWK:J:*i,llW9J4ft*4rfflv^5ifc 
[0 19 2] Wl^HffM^RSrWKi: Ltfflt^i 
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[0 19 3] *fcK»LfcJ:3fc, ^<7>tt*t(cb#7L 
[0 19 4] **W<0»3©BWS:**-f*fc»«>*W 10 

©ttlSE «sfltmft;jHftKtciB v * 5*ii©$if4 
[0195] 028 fcB*Lfc«#mjfi<oflWtBte J: 20 

[oi9 6] ^m^^Emm tmitmm-tmrfz.fi 

msis©8fe{fc8j<i &&m<omtMfiL&frt>mtm&w& £ 
ixstttiwkjws 3 s , mnm 3 7 . atwwpw* e o 30 

^i9^-ofce«aJ5 5w^r41i3 7 
fc Sft^S 3 8Sr, 5 7 -eStt-f 5 - 1 K. 

i. v mmzmm^tmmtmfbtiz, z<dxo ttmm 
ott^&^cfc^^T^±, mnt3.mmnM&. &m<Dmnffi'& 

5 8i»e>*RStf 3 7«5«Bffit«»S*tS. *fcv ^{k 

[0197] ^tzzom^h. nmm^mn^un^ 

[0198] l'o©e«» 5 5 l±*MB!l©®Mk#J*l 3 8 # 
ixT»i££;h,T^5. r©£ 5*»JS<o*W«JfeK*v^ 

tb«MsHi 3 7 (ommm t $ ft 3 „ sMca -e £> 5 

tt, Rffi©*Mffl7!>>fcgHb»l§3 8fcWI&£*i«*. tfcJR 
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[0199] m 4 4 t*36Wl-ff 5S'J©«M**»©^a 
0£*1~. 

[0 2 0 0] loro^«gC5 5 ttRffittT* 0 R« ©i*J 
N^&lHi 3 7 , g 3 6 , RftdtMl 3 8 tmtfL 

a, »fc^fcR«©*«fcfc3«fc*JfcU Rf§5© 
^{H9©#gma5*ii©^^atKA^^^^«&i-51fj§ 

[0201] %*mnm\z®%rtz>B®* xnmmm 
mmwt Ltf^ffl-rsfc©, ii^±ia©i5^«^©^ 

©t ^tvTtfCo 

[0202] r©ra«*»fti-s*ai: lt, 
(cfcv^xtt, e*^©*^KSt Lxas©tt^K©± 

[0 20 3] *|BW©*W«»l-ffl'' N 5tl»ftJi©** 

1-„ 0 3O(c*5^-C, «^HS6 0«, BfrK^^ 
g6 lrt(C©*tt'bL<f±. «7Ktt^«6 2fr&ft£ti 

[0204] 031 (cr ©m^Rrt-C-©feS^»©^ 
^i-t*^, »ii*tttL<H{S7Ktt^®©«it(-i , 9 

[0205] oso, ^Mi-e^ufcyD h ^i±, 

[0 2 0 6] £A±©J:5^**Wt«5««HtBtti t 
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-To 

[0 2 0 7] LtiSoT, r©«Mr*&fflv*fcjllS*Wi 

[0 2 0 8] 4&n£(ft*ft*tt% L< ttfl&ttftltfc 

[0 2 0 9] Sfc, tt^gtLTIi. IM^tll 
[0 2 10] @ftig#^«S?ftt LTIi, f^agtt 20 
(it)p p n£ :Nafion( *HDu Pont tfc») 

«HffltfT**ifl«J;«IMHiKftfttSS 

wmmc&m Ltzm&xhzmnmm&nzLi-z r. <b 

[0 2 11] ^©3£m^©SgSCSr£^^it?iJ 30 

te¥i>mmx%z> 0 

[0212] $p>k x ztibff>^mz.a^xn»fto>m 
[02i3] &K*ii© i &©3? 4 fcH-r**i8fcov* 40 

s»fl-1i*iii©**Srjq>«li-5fc*ofc«)-e*>s 0 
[0 2 14] *R©»4©BWK:H-r5l6Wtt, JftftS 

* sfltfjii&tf rttib smu fc«a* * nfcm«?Ki £<i 

[0 2 15] 1-<Ci3*,*«WtC*5V^-CH, *R$Mtft©ai 
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[0216] ^ (b^m^mnmmc^^xn, mnm. 
mitmmmmnmt- e> * 5 mmu zm&m mm imm u 

[0 2 17] £ITW3IH©^2 < »3*J.fctf*4©l 

-rs. 

[0218] Hffi^iJ 1 3 

H2 4K*i"J:5<C»»«ftj:53B*«:Sr««Lfc. £ 
fet LtliffltJl3 V 6 Wf 1 O h ©ti (6 0W 
h) fcLfc. JR**«^fr*»::«H$;fc,fcfi«»©«tt 
8<@T'fc5o #£SS5©«igliia 2 2(^i-iit)T*fc 

5. 

[0 2 19] S#ffi£?«#R3 6ttff£ 100/n© 

SrlSWH^y^ftfc J: PTFE (t7p 

>0 ©#»««:*:7Wfc:-ca*tt5-L*:„ -t©P5{«A» 
f>i22 K*-n»3ft©«*Hi 3 7 *S i tntfcfttii 3 8* 
iHSLT, ^y'Jr/Uffi/i^/i^-ir/^u— * 3 9£ffll^ 
fc. MM*&3 7, M<mm3 8 fc fc&ttN i ©#7Lft£ 
ftfllU «SWffitt»?Lffi^*^ 4 0~6 0 Mm T*©©H 
iCfctK «f*irC5 0 «ii ©mg©TO!S?L&£ffo-C 

E&tt-S-Lfc. «&3 7©&:|s^£-£a;*i^:3E£P^- 
ffitcfc5g£<fc#J&£@ftifb#^mfl?f^Sl3 6*3J:tf-fe/< 

u-^ 3 9 ©<fflffi»4, (^^ti^J^l^-ov^T^±^:©s©^L 

*^*Lfc^) »T/u=>-/M±©#Slgi£^LT, * 
ii»fettTA'=i— ^ftAL^V>J:9^Lfc 0 13 2 5 {' 

[02 20] TOffiticS 3 4 H«BIST\ r. ©rtaJJC© 

**rfVlb®M<r>&&#ftX\ ¥-*D^?LMl 00p| 

@JClS 3 5 fi^fi 9 ra-»»©»Ktt^?L* (¥^IMB7L 
S4 0MmSSx #?Lg5 0%gS) (D-kW3.*?4vt 
*}fALT*J< 0 *IB4ii4 3iLTtt««77>S: 

[0 2 2 1] «S»*- f y y S^fctt*A«JfT?, ^ J 
—)V : tK= 1 : 2&A*Vfc (a»WfCf±l : lT*fe5*5 

[0 2 2 2] Jtgtftl 2 
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[0 2 2 3] Jt«« 3 

* s» * £® 9 (*»t4«»ofcjftas|l*:ofc«**«»<r* 
[ o 2 2 4 ] «±ro«ft*Kfa-c» 2AjWtfc"Cf^»* 

[0 2 2 5] zfibKKLxmmmi3-?te%&z?9 

[0 2 2 6] ±BIBfc«-CJt-<fc*mtt:, 

m®m-*&fcM&iz.&mirz>tt&i±. =■ 20 

T/U* ^A/j^Ltt^fc-^— fcSV^tt 

£\ #?LS t LTtt 3 0 ~ 8 0 %g* , ¥^lffl?LS t L 
Tttl nffli>b 1 0 0 yra g£#aST?fcS 0 -ftk© 

So 

[0 2 2 7] ^y^KO^T^ WRttS*© 

fc»£tt#*Lt\, fibr i'a-HSIfr^felft 

©wan:* 5 nx\ ttn\ct±mmk}*hoxtet£ 

v\ #7Lgt LTtt^tt 1 !}, TKBtt3 0%g£, ±Htt 40 

[0 2 2 8] r ©*frttTR*eiTT?ttXK±<MMMS 
SiiSfiTL, ±PItt£U:T*tt$Mi^7J#<gfFLT7 
-f'^ * <£ < * 5 . 

[0 2 2 9] HJg^ 1 4 

Z>mftW>m-nM«m G§<&£ : Nafion: JKBDu Pont 
tt£D rojg^ (Aldrich *±88) fc&zktt#y 

a? y t * y ^nft-t h y 7 ^s-g-flcofi^-?*^ y 
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[0 2 3 0] gglfcffl 1 4 T'tt 1 0 cm, 3 cnroM'S{' £ © 
#LTSH*U ¥ffi4£5!J<&SS«fr«:tf«Lfc. 03 3 

tt& 3 8 ttSfftffll, 6 o iR* 
tt#y-r-*»6>*5«mrji, 5 7i±=s"7vuy 
b4s«a*ffl*«*t?*>*. a 3 4 rt±Ee*«w©« 

^g5*^-rifffiiaT-fc5 0 12 3 4 [CiS^T 3 7 tt$^ 
ft 3 8tt8£{t#Jfe 6 0tt«fifSCJI, 5 6lift*, 

{£5 7 irrog^SP^ttx^n^x-f a ^6 5£ 

3 8, $5AP6 9> SMttin 7 0Rt?Mt7 K « 
»ap 7 2, ®Mm 7 3*S(t. «8B»»««Sr^* 

[0 2 3 1] ^i£^J 1 5 

mmm 1 5 -ett^tsw 1 3 1 mm^im Lfc^«*©^ 

[0 2 3 2] ^ffi0*Jl 6 

0 3 7l£7Fi-<fc5lw--;/7vM y>3-?r~o<Dg 

[0 2 3 3] £JL±*lft« 14-16 (0^^^^©^ 

k0. 2A/cm J iimB#<75SH$:^l {vl^-To 
[0 2 3 4] ltig50>J4 

tt, *lfcfl|8fclBICIBHIM*«««r«v\ 

8 o c CcoS7K4 3 ^iiii^*^7Km^^5:^L^fifett^ 

i 3 i:B*©*«fe-e«Eta3eufc**fca 1 

[0 2 3 5] ttRW 5 

msm 2~i 4{cfflv^fc©ti^cBm^7«r5cm- 5 

cm©^ftl-«J»ft, IEA^H^t4 ; S2t!t©=y7-^ 
1 Sf{b^«J^^«.^»^l-^^ ro ®ff^JJ^L, «1 
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18 8 0 0 8 



[0 2 3 6] 



* [81] 







200 nA/CD 2 3lf&IS£h 




<mV) 


(mV) 




40 5 


28 5 


HJ6m 5 


4 15 


300 


11*60116 


40 5 


290 




385 


26 5 | 


imms 


400 


280 



* [0 2 3 7] 





[«2 








200BA/CID 2 














mass 








(CB * ) 


(bH) 


(cb » ) 


(CB) 


(cm » /H) 




3 0 


57 


#1 2 


0. 4 


2 11 
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